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(54) CARRIER SYNCHRONIZATION UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve carrier tracking 
capability and the performance of a receiver by 
compensating fading through the combination of pilot 
symbol interpolation and estimate by the decisive 
feedback successive least square method. 
SOLUTION: A known pilot symbol periodically and a 
sample corresponding thereto are respectively inserted 
to a transmitter and the result is extracted by a 
receiver. A phase and amplitude estimate device 7 
adopting the successive least square method extracts a 
phase and an amplitude of a delayed reception signal i2 
by the adaptive algorithm based on a detection symbol 
d1 resulting from a slicer 5 receiving a compensated 
signal i3 and a known symbol, p2 to estimate a product 
type I/Q component. A delay block 4 is provided to 
compensate fading based on a phase and amplitude 
reference 21 estimated by a pilot symbol interpolation 
device 1 . Thus, the reliability of the estimate is 
enhanced, deterioration in quality is avoided and the 
estimated phase and amplitude is continuously obtained. 
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ji!#3Si|/K2^fe (recurcive least squares ; RL 

s ) i<z£ <ow£fz> rl smmRr/mm^^m » 
y^-r&f&k. 

fcyyijot-k , mow^ o «y b yy#^k ^friBRL 

atf«*oft£«te*tfrt-* £ k i 

mm^mK fe^-f n -y b y y#M:*f js 

•r£-9-y77P£fc&£tiU l£?y7V!^<4ffl&t>'*II@£» 

m i team* y rmm^- v v . 

(rls) ajsTy^yx^fcffli^kfciftts 
cm*«5] 7x-yy^(ciseja8w>s^(Ms<^)« 

coy y wuxwu o -y h y y#/i^ mibr l sshshb 

m&U n -y h y y#/H*j«r Mfiffl&WSfIJi£*BW> 
JUIMfflMk . 

«{affl&^i@flnt¥Sk. 



<r k ^#^k-r sawas 1 ia«m^ y rmm^- 

— *y h. 

§ fft&B 6 f BttcD* y r >y b . 

m-kttz k mmt i-mmemmco^ y tisot 

^-•y h, 

afc&B 6 1 mo m am 1 ofiBaa^^aw^s^ffi* 

it** 6 1 mnmm 2 <afl^twiii«#8toffi;ft 
£ jhwc y ytf/i/S-tftaft* si 2 owe^a k , 
**tri k £#t&k -thfsm 1 fBiJo^f^ y rHSBa 

— >y h 0 

[H*^ 1 0 ] 131am 1 <9#d5£#J£#\ mfam 1 cofiffl 

mxm 1 ] BfriBm2cows#^\ m$im2<7)m 
mmwmmm&Mzmmmzmmti. mir 
-tzfttt&izMzi'ytfji-infet&ztzimk 
ttmsm 9 tamo* * y riBiwa^ <y n . 

s^-o' k 5-^k-rsw^i taa^^ y ruaia 
mm 1 3 3 mom 1 mm^m^ %mm^t%m 
tB/<>f ny bisy#frmm&&vnmmmm£t. 

&HRKfll 2ffBttW ;3 f-vyr|3|fflJ-->y b. 

buibr l s mmmsmmm.^ mzm& wmm 

wzhtim&mimLiizi&txmi&jm&PWAZtiz 
z k k ? 1 mm. 1 2 ia«co^ + y r nn^- *> 
b. 
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zmt b -r &m%m i tefj^^r + u mm*.- v h . 

[W»oaWKtlHB] 
[000 1] 

ffl^^f -v U TUffiJL- -x r- (COT* , 
[0002] 



[00033 -etr. w^y ^jyy&m^n 

[0004] liar^7x-i/'y^tt. r 4 Vfftf&P) 

[0005] mmmm.$mm^&zmm$m 
(m-psk) ^mmmm^i (m-qam) <r>x 

[0006] tmwm^mmwmm.mm}L 

!>VMilM — ^"■'r^l^F^ (cochannel interference) $ 
[0007] +*r*)VifiV4 y-7x-^>^ (Raylei 

gh fading) ic ioTian. *>HSH&W!ftj«£S» 



[0008] 

[fUB^fts^Li a i-f Lisffl] y Tcomamsn 
Wffi&bmm:? ^-ityy^&wmmm. (muit 

iplicative distortion) COW^<F>W$£M'\\ZMW; 
(Recursive Least Squares, r R L S j b i> ^3 ) iZ 



£*U m^mznthmM/^X (additive noise) 

[0009] «8MlS*+ 'J THJBBSiKJ&j* 

(decision-directed carrier synchronization archit 

ecture) ^^tt^Stt-TS. (WELfc 
^^vy#;^fflv^T^Ma2rff3^ffi) tt, PL 
L (Phase Locked Loop ; fitfB|S|$J/l'-7°) i:|H|«<?DjP 

(causal) fflJBJKX^HtfeftlfetjWfci^^tV^*! 

[ooio] mamttmmfWMnimk lxiz. 

„ wow®** y rmmttT'itz <?> z o t 
[ooii] a^ft'KiJi&t;: j^jst/^uxa 

[0012] fi*ttftffilfcW*# <&*tff&&{$£\ flu 

wt^-iiJisg ( h^-y^y^iiffi) zm<zbiz 

[00 13] 7x-^>^fc3Bat*. «»i5[ffl^i:l» 

yymmmL<mmm<7)mM.b Lxm>ztih > « 

hi; 

[ o o i 4 ] i o Lfc®«&fiffl3awi. wmmm 
Misx^n&ttmsmm.i/xy-Mzb ~>xwm: 

[0015] S^z^^x-y'y^^uiii^^^ 
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[0016] ffffggtt. ZViioftWUzk 
[0017] mu. >M p »/ h ^y^>Vffypmm.\tit 

[0018] LfrLtrffih, W&tffi <7)X o &3Iif 

ms£t&zt\zx'%%\\ 

[0019] ftjf&rtJf *JttiW-4fcft. fife*. Witf 

(Winer filter ; WSy 4 )V?X$> 
9, S^ffl^aj^^^He <t) <02HtWffi£«/Kl 

itf. xmimmx'ZihvxT). miz*& 

* + rmm^ «y h $r*g^-r 4 £ * a stt-f s . -r 
)vmm.co^zmh%mamL. m^m. 

* U T |SBBJ-->y r- £Slft-t4 i> W&4 . 
[0021] 

[iHi*jiHiw*fc»<o*a] mieBW^m-r^^ 

ft. AMn.yh^y#^£iWf4£fct;:<i: 
3m . 7 x-5> >m J: 4 6SWK^imScofi[ffi% 

IA'SI(S&S<^S''MIS^ (recurcive least square 
s; RLS) CiOftSlh&RLSMftffi&tfilllJtSg 

y^mmmm/mmmmmtm&9MmmcoR 

[0022] *^Bj(i > MIBaM n >y h 



wmmmmfmmfrmm*%\ftt&i><?>X'. mm§ 
mm.^miRLsmmsmmmm^mi. m2 

[0023] ±ta^< . #?&HJ§{4. * * U TIBLTOO 

tights**, am o >y r- ^ ytftwem t mmm 

( descision-feedback )1RLS Jftjgfc £df + U Tl^i 
[0024] 4fc % *^(0^f^ riSIJ&x-'y h(S. 

:i:m^Wx ~- : Jy?tf£. fcT V ^ 6 BWC P L L 
[ 0 0 2 5 ] ^ L/C , *^BBtfcV^T{i, r ^ v^/W^r 

^y^)vnwm.\^imkcmmM/bz3mi,zi. ha 

[0026] *Wflj&qgBr4^tt± % iSl^ft 

x -^>^-v ^«W* jW 6 £ t **f # 4 . 
[0027] 4fc. *#Wct$HTtt. 4-f7x-^> 

y#)iffifc}ii l zf&\\i>ti&. 

[0028] g.fflm^tci'y #/PX5-¥ (0.5 

[0029] mmzmteztitii/ytfMi. mawu 
(RLsa^) izmztiz. 

[0030] mmM'bzjmiz x & mmmmm^ 

[ o o 3 1 ] -e , asaaafchzaiB*: J: sitea 
a. mm%y x-isyrim&xsi/yxfiffi&izm^ 

[0032] kZ.hX, MmM'br3me>mfcT)V3 

v xj>m<?>±%%mfrmm.\i r 1 j ws< s 

S«gtt>tt47>f Xco^SP*ffi^T4 BWK««S*i 
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[0033] Jt£K£{t&jIllS©is W&lffllfi*+ 

14, W^S^rn-y^CJ; 0«*fc*MI5^ W£k 

[oo34] mfrzx&t L-m, %.mmznmb^>v 

[0035] L**L&tf&, *W»|C£Vvctt, ffiXfz 
Zti^<nX£iZ®btLX£*)fo&i>(Oi:%&. 

[0036] *mffl&trti&ai. r < M/vsa 
seises 3 

[0038] *^co^2-fflv^ z k liZ X 0 , »ffc> 
o y h- y ytf/wflfPffifcifc^ g&Stil.^ o -y 

[0039] 

[ftffi] *»»*)jkii • ffjaseiTKawt*. 

[0040] *aWT«i- ±IB^< » U THJBUH 

iz£z>mm7jv3vxj>comiit*%mz£.fri. ztik 

IMl$£^«¥!l5£J§|nffiffJft (descision directed con 
figuration) (C^^T^W^P* K>W7TvT) 31 

[0041] w&mm^rmmzxmmzm&im 

[0042] S»CMft/hZaiffi«€ ( R L SJt£) <0ft 

[00433 yx-ityr+v^vnmmgmnwfo 



ftmK£&#U flUgffl (additive) /-fX<9i^£&? 

[0044] ^mn^m^tzkx\ amd-^^ 

ZktfX%&<. 

[0045] 45B9ft)tta».tf £Bri±« J^T«0*^co 

[ o o 4 6 ] a i (4. *mfr-ntmmizmz>tm 
tt<D?v-mm:wmt&i><nx'h%. immz. 
WM^y^v-r^h^Mxi^ visywi-zfmmz 

ftA-t&tiK *vV7mM3--v M4. pffik. mdm. 
m'brmmzj: mmRx/wm&mizisnh v v- 

mmizm^t. 

[0047] 0214. *mn<7>-niimmizMf&/u 
o «y b k ffimmmmmth^mmiz x 

? s«0£0»-fi> *> coxh h . sKjabft^zsttfefc «fc § 

<rmm,zmiziix^h. mimm'hzmmzx'owg. 
-r&mx\ T-^mm^co^yt^mzx-yx 

[ o o 4 8 ] H3(4, *mv>-mimmizmz>m 
Rtfwm%wmzmfflizmMt&h<ox'b&. mm 
mi, %mm^kz<7)ffi£mkcDffl<mfflm&mzti 
tz-mwM*m'Mkt2>w<m&>h^mmiz£m®7 

)UJVX&Zm^Xst%Ztl&. ^tfl^tf)jf£5g«4. 

[ o o 4 9 ] H414. *mico-mmmiz&mm: 
mm^zmmz£mfentefr<o§tg.iimt:mMt& h 

[0050] 

mwcoMMewmi ^m^y-mwrnei^xM. 

[0051] r«£U5g<tm-si- 

5. 7i- y>^fc«fc immM^mmm- ( in-phas 
e) i:ii3c^ (quadrature) I/Q(4, 

til.. 

[00521 7 x-yy/Cj@BtS^l« I /Q 
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[0053] *%w<7)-mMBmvn, mm/mmm 
%i?m%mmmm ( agc > izmm ztt-c 

[ 0 0 5 4 ] ^>f Ay^- gfikftA^ ^C0iH^*> 

ifi^- * *j\#mMS&&£& t «> 6 -f fc» "c* * . 

[00 55] &«ateJM»W£B^<^y ytf/I^*^ 
AMn<y hyyjJOl'fcifAU »UWi» A^fn>y r-y 

yy#/k£rt*N-s. 

[00 56] ZtikWU G7h yy#;Mi, S&Sft 

[00 57] £<y)7 l/-ASM(Eia » H 1 fctfcSW 
izWRZixX^Z hteMMWU n «y r- yy 
XiVk Nm?>T~?i'>#Jl>frt>%:& , A->(q.y h yy 

[0058] jMfiaiiMfflcO^M n >y h yy#/t/£S2HI 

U St ^X Nfflor-* y y U fttaWfc* 

MficO^M n >y h y ytf/^MfrT-S i: HofcffiSfc* 
[0 0 5 9] JtN/MkLTJil 5*iBi.4fc^fflV^ 

yy *7h7)iScMf;h a»i*v^t5-c**. **S, *M 
1 «fc 0 i AT&*Ui\ — ocoxn v \*frh<r»M a >y 
b^yjfoP^Wlfi'TVWi, MS (ft*) LT¥ 

iWtsti*^* tr*s . *rynvi^%itet& z t izx 

mms* x<mm^mm®\±±mzmkzti 

[ 0 0 6 0 ] 02 LT s A^f a -y b yytf/Pflif 

[ 0 0 6 1 ] JU o -y b yyrfOn*!Jf35 l te„ O >y 

[0062] JMfWC-f n -y b y y #;H*tf?ii> 7i- 

^/i^XFW (Gaussian interpolation) kigMfiP&fa 
# (low-pass interpolation) Wft^lMMftiffi (linear 
interpolation) i\ ZMSteK3Sm%tL& . 



[0063] «»rt»tBiTtc«r*icw»r*. 7x- 
y*y^+ ^Mtmmmimik u am n >y b yy^ 

;wc J: 9 *;mse«i»Ht# i 1 <o*f 

*fr9-y77l/£/M n -y h yy#;l/p 1 |c X -oXimt h 

ifcfcioaMi* diss*.*) . -etTs 

SiSMiiy 4 X\iZ J; -3 TJM §ttT v . 
[0064] ^'C-f n 7 h vyi£lV<TfflMtf IX 1 ) i>±X 

& «r k izX *) J 4 X<n%m$mg&1xZ>i>K zcr>i%£, 

?x-i?y?imm!iim®coMm-2>/^ o-y 

[0065] fiffl&t/«l|K^z 1 {J. XU -y M*J{Cfc 

v^T 2Mo^-fl.xn >y hcftKJgrtfflc J: -5T«^$ 
tt-S. 

[0066] ^< k %> 2fflC0AO-y h*^«A'-<07 
h i<y$MZ i. -oXWefeZtlh 7x-y>^ft*/W) 

[0067] 7 i-^t1B»i I Jfcfti Q^t= 
1 XQ >y M^Tffii^cO^^Xrtff (IM^ , /X7 IV 

9 ) XfflfMFWm fc J: 0«J&r* C fcj^* £ . & 

fc\ ^ffl7>f^^ (polypahse) @SSffl«t^ffi^r^ 
[0 0 68] H2fcfcV>r. ^D>y^3-C*§fl-Seffl 

atAiilSfiifi^ I am o >y h 5/yjt0H*!#|NB 1 1?* 

€s*ufe*5t«awwKe»z i *7 *-vyywm>K 

ftfcfflV ^ . ffiffl&tf&IHiM 3 tt, 7 x -y>^ 

**hw-6 fc wani^ i 2 tarn* 1 / z 1 * ** 

[0069] 7n7?4-CStlIDlli A^ovh 

^ y l T«o y y #;HW (ces-r&a® Sr« 

[0070] XJ4V\-f%fr%7'X3»/'? 5\t, 
fl^^i 3§A^»i: Lxm\K ^ffiyy^d 1 SrtfJ 
TJ-f^ (Zti% ryy^gHg (synbol decision) j 

t xhw^mfwm^tz^z^htih i><r>xh 
[0071] at-uyhizm&ztitz (-r^bibmm 

m£.<F>fzibX-1 y^SlZX -r>X>M n«y hyVt^p 2 
t&yWffiJM P >y b y y#;H££H2 kx^f «yf-6<7)$ij 

ttsv^Tti. yy^p^>f sy^PiSifcyy^ra^ 

»A§tl^SjiD 2li. 7*n>y^4^t>ftl»3eiD 1 k 
|h| tT'$>6 . SSD 2 1, ifc, MtfflOKBi&lfflN- 
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a (RLsmmwmm$s) 7«u m^ti^y 

[ o o 7 3 ] 03 ^<5^e^z«a^ x tmaaxf 
mumsmmi x mmizmm-ti i><^x-hi . 

[0074] J^ytf/l^Ju 2tt, mkisytf^d 1 i: 

o >y hyy-IOPp 2 fc £0 1 t^t^^f -yf-6 

?iiu 2 fc jBis*ifc5ai©# i 2 fcti. aasawcas 

[0075] y y#A-u 2 £3lMSOlft5£ffiz 2 fcSI 

»3» i o i i k (c <k o s gftftt i 6 oft 

[0076]X7-Me2ll MITS 1 0 2 trC . g 

ftft-^^tt i 6 znwztif^mm^ i 2*^^*-r 
&z\bt,zj:mn.ztiz>. 

E t = 23 I e 2 (n) I 2 W t " n 
n=0 



[0077] ^-j^y Fgftft-*?- i 2(±, yy#/w»J 

im«c. -r^h^mm {msi Kfev^T-s-ryru 
nzxiowmizmzti&y-yrfr H2 (n) } £ 

[0078] 7i-y'y^f-+^;^SfflSc7)^ffl 

li» H£M { nTs } (CtJWCaMjSfU fy/^ < z 2 
( n ) > . 

[0079] A^jyy*'^u 2 *> tteS/ytf/i'T—fM 
mxy-yrvyyzti, mM { nTs > iz&^x-vyy 

'Jy/{u2 (n) > "C^$ilS<, 
[0080] fi-f i 2, i6, z2, e 2(i. I/QE 

[0081] &<mm>brmmi,z£ mmr^v xa 

fcffi*WW»fc*s* , u r^rfy XA«<fci$ ( i ) c?)E 

t Srft/Mt-t^ . 

[0082] 

mi] 



(i) 



0 <W< 1 



[ 0 0 8 3 ] fctfU W(i, jg&S&'hZStac ( R L 
[ 0 0 8 4 ] . jS^£/K3RStf>T/l^'J XAti 

[0 0 8 5] zzx-te, 7 *Mtms& 

tiK x%y-M.(DMm®mm^ z 2 ^SUIt: i r> T fcV) 

[0086] ff^-u 2«A*m-^fc LT# x.£>*U 
z2te«i£«:LT:#;i£>tU e2=i2-z2-u 



R t — 22 W t_n • u 2 (n) 

Q-0 



2I4IM«8#T**. ±* ( 1 ) te»tt*E t trz 2fc 

XAfcfiHT&iS ( 2 ) ##£>*l&. 
[0087] 

R ( t ) ■ Z 2 ( t ) =D ( t ) ■•■ (2) 
[0088] R (t) {i. ifc* (3) id 

[0089] 
[ft2] 



u 2* (a) 



(3) 



[0090] tfc. D ( t ) 14, ( 4 ) 

D t = 22 W 1 ;" • 12 (n) •u2*(n) 



n=0 



[0092] ZZX\ u 2* ( n ) 14, u 2 ( n ) CO* 
[0093] u2 (n) •u2 , (n)(i u2(n) 



[0091] 

] 



(4) 



5$ (5) X^lbtlZ. 
[0094] 
UK4] 
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z 2 ( t ) = 



D (t) 
R (t) 



n=0 



W l " n • 1 2 (n) • u 2* (n) 



W t_n « u 2 (n) • u 2* (n) 



(5) 



n=0 



[0 0 9 5] R. (t) fct ifeS (6) COi^fc. — *y 

7)im<0R ( t - 1 ) a^ji&W ( izim 



[0096] 
[*5] 



) 



R (t) = W • R (t-1) + u2 (t) •u2*(t) 

[ 0 0 9 7 ] d ( t ) ( 7 ) <o,J: d fcjRKWfcfr 

D (t) =W • D (t-1) + i 2 (t 

[0 0 99] 7i-y'y/ft*Mi® 
S«S«z 2 ( t ) i±}fc£ ( 8 ) Oi: 3 fcjKKWWH* 

W • D (t-1) + i 2 (t) ♦ u 2* (t) 
z 2 ( t ) = 



(6) 



[0098] 
[»6] 

• u 2* ( t) 

[0100] 

Hft7] 



(7) 



• » t 



(8) 



W • R (t - 1 ) + u 2 

[ 0 1 0 1 ] H4tt, ffl 2 <T>Wd&MubZM^z J; I. fir 

ffl&u f ssiiffiffi^76D^^piai(cH)st-4 few* 
4, 

[0 1 02] ±3S (8) <0$Hf<DfHKi. 7n.y?20 
1, 2 02, 2 0 3, 2 04 IZXftftfrtll . £*l£><D 
Xo >y n±XU y -mMZft o . 7n >y ? 2 0 3 U 1 -fr 

yr/WK*3l*AU ^n-y^2 0 2(iJnm^T'J>'9. 

To -y ? 2 0 4 4 . 

[ 0 1 0 3 ] ±5$ ( 8 ) OftttOfttHi, /n 7 ?2 0 
5, 206, 207, 208, 2 0 9(C<t Off&ipit 

•y 9 2 0 5 14, XttffiRRaiftt&Hlff t . 7*0 >y ? 2 

0 8 14 1 y77HK£*A U 7n y ? 2 0 7 iiJog 

»C&D* 7'n-y^206, 2 0 9{4SIS2ff?"£>l. . 
[ 0 1 04 ] JhiS ( 8 ) <7)ftWm%lt. Xn-y ? 2 1 0 

[ o i o 5 ] H4 mk$!&'b^mm££&m£.<?) 

id. 

[oio6] *%mz. <r <r tats ut mmni&Bizm 

[0107] Stffi@St££i>ft£ 7 >f XcO^^ffiM 



.( t ) • u 2 * ( t ) 
[0108] *»W^tli« il®ffii^^#« 

asrn y ? iz^xmmztix^z . 

[0 109] H2<7)7 , n>y^9^j3^4iIffiD3*^ j§ 

[oiio] m&com&zMfzzi'y hfr^cofifflzm 
mzm;zm^xmmmzmiixw<mm^zm; 
t,zj;2,w£i>mmi$ti, wztxwmmts&mzti 

[0111] *2S»K»fciHvtli, 3gl'JW5rfiffl» 

<o^>yr (tIH) ^v^(4PLL^|ii^<ofi{ffligJl>'X 

fgffigS£ <fc 9 ^fflfiffl^P ( M - P S K ) 

iiMw (m-qam) oiio-b&mmtf^mz-ft 

[0 112] 02£;f3Vvc, 7w?10X"^tl&ffi 

s . ttff»u& i 4 izmmm i / z 2 
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[0 1 1 3] +**)Wim*m^Zb. 7i-y>« 
SSI I<0{f}A*>^ V 7 h >> x Ttifflr- timhtlt. 

?i i -e*L/£^9>f iMii4*R4fesea-ffv» % isi$&& 
ztutisytfii' (mti'ytffi') d2&ifcfrt4. 

i 1, i 2, i 3, i4, i 5, dl. d2, pi, p 
2, zl, z2ll I/Qe^#*ffofc«*ttfiMI 

[ 0 1 1 4 3 JJtfc, aWWB^atSlfciSr&WJaBrtffl^* 

[0115] flsaftft®** U M4, 
fcffiv^fr* (JBfflSftft) fcWftO. 7i-y'y^ 

[0116] [25 (ctt, U T95&)1ttoto. M&S 

fab-mm ( rl s ) fiffl ■ jgiwft^tf-iifc 

4. 7x->?y^t:J:63lffllSS«Hfflja»(in-phas 
e) fcBDSft* (quadrature) I/QJ4, WtiFV&SM 
3*U 3raSlS<?5I/QJSffifflCJ:<a^Lfc«)Wi:S 

di=zli — z 2 1. 1 - 1 
z 2' 1*1. i=z 2' i. (1 -Q) 
z 2 1. 1. i = z 2i. z 2' i + 
z2i-.,i=z2im.i+ (n - 1 ) z 2 
[0 1 2 23 z2' ui.i^ z luit^l^comco 

[0 1 2 33 i<0T/l^^UXA« N zli-zli-!^ 

[0 1 243 Q«4, «trA'^UXA«)jt*Ufl»T* 

o , o*^i <oiSBB<oieR«ja8rc* o s mm* 1 tie 

[0 1 2 53 06J4, ±* (9) ~ (12) tJBVVfe»Ht 

mmtemmtz t> wc* 0.05 <*f«» 5 2 

[ 0 1 2 6 3 ±3t ( 9 ) (OtWtt, $£f£5 0 1 J: 0 
BjfrS*VO»*. 7*0^502, 503, 504{4, 
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5 >yf-5 6<0»JfflI{i7l/-Affl^fg^|g|»JL 

•o^fcrafc-*-*. S£<^fiffl&tf«i[gfli£ffiz2i4& 

[01183 4HB&tf*MHB£fl6 014, R L Sftffl • 

J^WrfyX&fcfrV^ftlBffiz 1 
[01193 ^881*15 2 14, StiAtft&OftRSSS 

)aizl*iW, SMBBIz2t4jb«»fc6(t4 

n^ydfrt^F«*ff ! fl:3. ^a«4^UVy (Morriso 
n) <?)J|/MS7x-y>^ • ^'JTtr^rfUXA 

[O12O]«^g[zl<O5IW(*JB^*ii:fcJ:0s T 
2{4««a2«*nXT-yTcD : f-a«lz 2 i(n , i 

*»jaW-4. mnXr>/7°^iHiz2i +n ,i^^r 

* y v y<z)g$ i 0>*Wnz*7 x - isyftm 
^MTjuyx&zmmL. zii, zi H , z 

li- 2 , -*«J&f*ikteJ:9s -?aJSi5 2{44-fS& 

[0121] 
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- (9) 

8 di - (1 0) 

( 1 — Q z ) d i -(11) 

' .... . - ( 1 2) 
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[0 1 28] 
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^M^52(4, d& (14) CO£otZi5<„ 
[0 1303 
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[01311 RLSMjmmZmfflt&tzib. m5C0R 
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mm&®.mt,zm^h « mm^sm. vwwsaat 
n 1 1 tzmmm 1A2 ***** . amsjutftf- 
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[ 0 1 4 0 ] 0 5 &tf06 tlWRU'CRWUfcWSffift 
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[04 ] *»!^|||BBBfc*Jtt&]K>S*'JOBffi 
fci S«lfe^Jt*OtHt^S:SiB^S^ft^0-C* 
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[06] nmm* * u r isimtf^o^aiisiia^ 
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[ISffiB] ¥l£7¥l 0JU8B [*Ert*] 

izmmu C0121] 

iMjE*t%mm& ] mum c* 1 1 

012 1 

d i = z 1 i- z 2 i, 1-1 "■ <9) 

z2' i + i.i = z2' t. ( 1 -Q) a d i -(10) 
z2i + i.i = z2i,i-i+z2' 1 + 1,1+ (1-Q 2 ) di - (1 1) 



z 2 i+n, i = z 2 i+i. i+ (n-l) z2' i + i. i 
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